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Service readiness of health facilities in Bangladesh, Haiti, Kenya,
Malawi, Namibia, Nepal, Rwanda, Senegal, Uganda and the United

Republic of Tanzania

Hannah H Leslie,* Donna Spiegelman,® Xin Zhou® & Margaret E Kruk?

Objective To evaluate the service readiness of health facilities in Bangladesh, Haiti, Kenya, Malawi, Namibia, Nepal, Rwanda, Senegal,

Uganda and the United Republic of Tanzania.

Methods Using existing data from service provision assessments of the health systems of the 10 study countries, we calculated a service
readiness index for each of 8443 health facilities. This index represents the percentage availability of 50 items that the World Health
Organization considers essential for providing health care. For our analysis we used 37-49 of the items on the list. We used linear regression
to assess the independent explanatory power of four national and four facility-level characteristics on reported service readiness.

Findings The mean values for the service readiness index were 77% for the 636 hospitals and 52% for the 7807 health centres/clinics.
Deficiencies in medications and diagnostic capacity were particularly common. The readiness index varied more between hospitals and
health centres/clinics in the same country than between them. There was weak correlation between national factors related to health

financing and the readiness index.

Conclusion Most health facilities in our study countries were insufficiently equipped to provide basic clinical care. If countries are to bolster
health-system capacity towards achieving universal coverage, more attention needs to be given to within-country inequities.

Abstracts in G 13, Francais, Pycckuii and Espaiiol at the end of each article.

Introduction

In adopting the sustainable development goals (SDGs) in
September 2015, global governments and multilateral orga-
nizations endorsed universal health coverage as both a critical
element of sustainable development and a prerequisite for
achieving equity in global health." If the goal of universal cov-
erage is to be achieved, we will need health-system financing
that is adequate and sustainable and health services that are
accessible and effective. While research from multiple fields
has provided insights on health-system design® and the utili-
zation of care,’ there has been relatively little investigation of
the capacity of health facilities to provide essential services.
Service readiness — a subset of the structural quality of care
in the Donabedian triad of structure, process and outcome* -
is a prerequisite to the delivery of quality health care.’ During
the era of the Millennium Development Goals, the capacity
of health facilities to provide care and the quality of the care
delivered received far less scrutiny than access to care alone.’
The resultant deficit must be addressed if the SDGs are to be
achieved.® Although there have been many area-specific studies
on the capacity of health facilities to provide disease-specific
services,””'! there have only been a few comparative and multi-
country studies of general service readiness.'>"* Between 2003
and 2013, recognizing the need for a comparable metric of
health facility capacity, the World Health Organization (WHO)
developed a general service readiness index.'* In 2013, this
index was updated to cover 50 items: seven basic amenities
such as water and power, six types of basic equipment such
as stethoscopes, nine infection prevention measures such as
the availability of gloves, eight types of diagnostic test and 20
essential medications - including drugs for infectious as well

as noncommunicable diseases (Table 1)."” In representing the
percentage of these items that are readily available in health
facilities, the service readiness index is intended to capture
overall capacity to provide the general health services that
should be available in all facilities — whether they be at primary,
secondary or tertiary level. It does not include indicators for
hospital-specific readiness."”

The general service readiness index is increasingly being
used in subnational or national assessments'®'” and has also
been adapted for disease-specific studies.'® There appears to
have been only one published analysis of the service readiness
index across multiple countries: a comparison of the readiness
of health facilities in six countries, which identified major
gaps."* Since 2013, when the latter comparison was published,
the content of the service readiness index has been updated
to incorporate basic capacity to address noncommunicable
diseases’” and nationally representative assessments of health
systems have been conducted in multiple countries.

In analyses of facility readiness, the use of a generaliz-
able metric such as the service readiness index is important
for several reasons. For example, such a metric can indicate
the capacity of facilities to provide essential care, including
their ability to respond to traditional and emerging health
challenges."”” Use of such a metric enables the identification
of within-country differences that may suggest inequities in
resource distribution and can provide a basis for comparing
the efficiency of health systems in translating financial inputs
into readiness to meet population health needs. Theorists in-
terested in health-system reform have classified the causal de-
terminants of health-system performance into five main areas:
behaviour, financing, organization, payment and regulation.”
Changes in any of these areas should affect the accessibility,
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Table 1. Sample size for each item used in the evaluation of service readiness indexes, 10 countries, 2007-2015

Domains and items

No. of facilities

With With non- With systematically missing data
valid sys.te.matically [tem not [tem not
data missing data® investigated investigated in
in some whole national
facilities® assessment
Basic amenities
ai%t?jgly i.e. uninterrupted power source or functional generator 8443 0 0 0
Safe water — i.e. improved source within 500 m of the facility 8424 19 0 0
Exam room with auditory and visual privacy 8433 10 0 0
Client sanitation facilities 7972 60 0 411¢
Communication equipment — i.e. functional phone or shortwave radio 8436 7 0 0
Computer with email and internet 8443 0 0 0
Emergency transportation 8441 0 0
Basic equipment
Adult scale 7981 12 450 0
Paediatric scale 8261 6 176 0
Thermometer 8263 4 176 0
Stethoscope 8214 1 228 0
Blood pressure apparatus 8214 1 228 0
Light source 8226 2 215 0
Infection prevention
Safe final disposal of sharps 8218 161 64 0
Safe final disposal of infectious waste 8287 107 49 0
Sharps box/container in exam room 8443 0 0 0
Waste bin with lid and liner in exam room 8443 0 0 0
Surface disinfectant 8443 0 0 0
Single-use standard disposable or auto-disposable syringes 8443 0 0 0
Soap and running water or alcohol-based hand sanitizer 8443 0 0 0
Latex gloves 8443 0 0 0
Guidelines for standard precautions against infection 8443 0 0 0
Diagnostic capacity
Haemoglobin test 5470 3 2970 0
Blood glucose test 5470 3 2970 0
Malaria diagnostic capacity 5043 3 1849 15484
Urine dipstick for protein 5470 3 2970 0
Urine dipstick for glucose 5470 3 2970 0
HIV diagnostic capacity 5043 3 1849 15484
Syphilis rapid diagnostic test 5472 1 2970 0
Urine pregnancy test 5470 3 2970 0
Medication
Amitriptyline tablet 6114 0 194 2135¢
Amlodipine tablet or alternative calcium channel blocker 6114 0 194 2135¢
Amoxicillin syrup/suspension or dispersible tablet 8106 2 335 0
Amoxicillin tablet 8106 2 335 0
Ampicillin powder for injection 8108 0 335 0
Beclometasone inhaler 6114 0 194 21358
Ceftriaxone injection 8104 4 335 0
Enalapril tablet or alternative ACE inhibitor 6114 0 194 2135¢
Fluoxetine tablet 0 0 0 74801
Gentamicin injection 8104 4 335 0
Glibenclamide tablet 6114 0 194 2135¢
Ibuprofen tablet 5378 4 241 28209
Insulin injection 6114 0 194 2135¢
(continues. . .)
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Domains and items

No. of facilities

With With non- With systematically missing data
‘("al'd sys.te.mat‘;callay Item not Item not
atd L Cate investigated investigated in
in some whole national
facilities® assessment
Metformin tablet 6114 0 194 2135¢
Omeprazole tablet or alternative — e.g. pantoprazole or rabeprazole 6114 0 194 2135¢
Oral rehydration solution 8106 2 335 0
Paracetamol tablet 8105 3 335 0
Salbutamol inhaler 6114 0 194 21358
Simvastqtin tablet or other statin — e.g. atorvastatin, pravastatin or 6114 0 194 71358
fluvastatin
Zinc sulfate tablet or syrup 6114 0 194 21358

ACE: angiotensin converting enzyme; HIV: human immunodeficiency virus.
¢ |tem was included but no valid response recorded for a given facility.
® tem was included in national service provision assessment but only investigated if the facility offered the relevant clinical service.

¢ Missing from data for Namibia.
9 Missing from data for Bangladesh.

¢ Missing from data for Kenya, Namibia, Rwanda and Uganda.
" Not asked in any country. Since fluoxetine had not been assessed in any of the service provision assessments used as our data sources, we excluded it from our

analyses.

9 Missing from data for Haiti, Senegal and United Republic of Tanzania.

efficiency and quality of health care and,
ultimately, population health.” In low-
and middle-income countries, positive —
though variable - associations between
total health expenditure and population
health have been observed.” In addition,
external donor assistance for health has
been linked with reduced mortality*>*
whereas greater reliance on individual
out-of-pocket expenditure has been
associated with lower health coverage.
Despite these observations, relatively
little is known about the relationship
between investigated determinants of
health-system performance and the ca-
pacity of health systems to deliver care.
The objective of the study was to eval-
uate the service readiness of health facili-
ties in Bangladesh, Haiti, Kenya, Malawi,
Namibia, Nepal, Rwanda, Senegal, Uganda
and the United Republic of Tanzania.

Methods
Study sample

The study sample comprised the health
facilities that had been included in
service provision assessments by the
Demographic and Health Survey (DHS)
programme between 2007 and 2015.*
Assessment data were available in Janu-
ary 2017 for 10 low- and middle-income
countries: Bangladesh, Haiti, Kenya,
Malawi, Namibia, Nepal, Rwanda, Sen-
egal, Uganda and the United Republic
of Tanzania.
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The data from Kenya, Nepal, Sen-
egal, Uganda and the United Republic
of Tanzania that we analysed came from
samples that were considered to be na-
tionally representative of the countries’
health systems. The data from Haiti,
Malawi, and Namibia came from service
provision assessments that covered all
of the health facilities in the countries;
the data from Rwanda covered nearly
all health facilities, with a partial sample
of private facilities with fewer than five
staff. The data from Bangladesh came
from a sample that was considered
nationally representative of all public
facilities and all private hospitals, but
excluded small private facilities. Al-
though each assessment was based on a
questionnaire for the facility manager,
the manager’s responses were verified,
whenever possible, by direct observa-
tion of the available infrastructure and
supplies.

Readiness index calculation

The core of each DHS service provision
assessment was a facility audit - i.e. a
standardized assessment of the readi-
ness of each surveyed facility to provide
essential health services. The audit that
was employed varied slightly between
countries and was substantially revised,
in 2012, to reflect a broader health
system focus and to include health ser-
vices for noncommunicable diseases.**
We extracted variables from the DHS

service provision assessments to match
as many as possible of the 50 items used
in the formal assessment of the WHO
service readiness index. Depending on
the country involved, we calculated an
index using between 37 and 49 of the 50
items (Table 1). In calculating each value
of the index, we followed the WHO defi-
nition - i.e. we determined a percentage
score for the items assessed in each of
five domains and then calculated the
mean of the resultant five scores to give
an overall service readiness index for
each facility.

Explanatory variables assessed

We assessed levels of association be-
tween the index and modifiable inputs
to health-system performance® in the
domains of financing, organization
and payment. The available data were,
however, insufficient for us to identify
potential determinants in the areas of
behaviour and regulation.

The available comparable national
data on health-system financing includ-
ed indicators of total health expenditure
per capita, resources for health provided
from sources external to the country - as
a percentage of total health expenditure
- and out-of-pocket expenditures on
health - again as a percentage of total
health expenditure.

The available comparable facility
data on the organization of the health
system were whether the facility was
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a hospital or a health centre, clinic or
dispensary and whether it was publicly
or privately managed.

Data on payment included the
methods used to transfer money to
health-care providers, such as user fees
and donor funding to a facility.

In addition, we investigated the re-
lationship between the service readiness
index and the land area of each study
country - as a non-modifiable factor
that could partially explain health-
system readiness. Continuous covariates
were natural-log-transformed.

Statistical analysis

Our analysis proceeded in three steps:
(i) description of service readiness;
(ii) comparison of readiness by facility
type; and (iii) assessment of the poten-
tial determinants of service readiness.

We conducted descriptive analyses
separately for hospitals and all other
facilities. Within each study country,
we calculated a mean service readiness
index for the surveyed hospitals and a
corresponding mean value for the sur-
veyed health centres/clinics. We calcu-
lated intraclass correlation coeflicients
to compare the between-country vari-
ance in the values of the index with the
corresponding within-country variance.

To compare readiness by facility
type, we plotted service readiness for
the surveyed private and public facili-
ties — and the surveyed rural and urban
facilities — within each country. To test
for differences in the service readiness
index between facility type, we used
linear regression, with country as the
stratifying variable.

To assess potential determinants
of service readiness we limited the
sample to the nine study countries that
were low- or lower-middle-income and
excluded Namibia, which is an upper-
middle-income country. We used linear
regression. We regressed the service
readiness index on each of the financing,
organizational and payment factors we
investigated — as well as on the logarithm
of land area. We regressed the service
readiness index on each of the four
facility-level characteristics (hospital,
private, donor funding and user fees)
and the four national factors (log THE,
log OOP, log external support for health
and log land area) in separate models.
All models were adjusted for survey
year to account for temporal trends and
the development of the methods used
for the DHS service provision assess-

ments. From these eight linear regres-
sion models, we selected all the factors
that gave a P-value below 0.20 and used
them to create a combined model.”” Each
regression model took the general form
as follows:

Y=B,+BX+B,(a)+e¢ (1)

where Y represents service readiness, B,
is the intercept (average service readi-
ness for the reference group of facilities),
« represents the survey year, X is the
facility-level or national factor of interest
and ¢ is an error term.

By including interaction terms
between hospital and each other factor
in a single model, we assessed evidence
in the data for differences between the
service readiness index’s associations
in hospitals and the corresponding as-
sociations in the health centres/clinics.
We retained the interaction terms that
gave P-values below 0.05 for the final
model. To provide realistic and easily
comparable estimates, coefficients for
each continuous factor were trans-
formed to express the estimated differ-
ence in the service readiness index for
a 10% change in that factor. All regres-
sion models were limited to facilities
with complete data. Each multicountry
analysis was weighted using the sam-
pling weights used in the DHS service
provision assessments, but rescaled so
that each country contributed equally
to the analysis. We calculated confidence
intervals (CI) based on standard errors
that accounted for clustering by country.
Unless indicated otherwise, a P-value of
0.05 or lower was considered indicative
of a statistically significant difference.

Results

Our 10 study countries represent a
range of low- and middle-income
economies of varying geographical size
and development status (Table 2). At
the time of the DHS service provision
assessments providing our data, mean
life expectancies at birth ranged from
54 years in Uganda - in 2007 - to 71
years in Bangladesh - in 2014. In all of
our study countries except Bangladesh
and Nepal, these mean life expectan-
cies were lower than the global mean
values for low- and middle-income
countries — which increased from 68 to
70 years between 2007 and 2015.° At
the time of the DHS service provision
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assessments, gross domestic products
per capita varied from a low of 341
United States dollars (US$) in Malawi
to a high of US$4134 in Namibia. At
the same time, health-system funding
varied. Median total annual health ex-
penditure per capita was US$43. Some
countries were characterized by high
out-of-pocket expenditures on health
- e.g. Bangladesh, where such expen-
diture represented 67% of total health
expenditure — whereas others showed a
heavy reliance on external funds - e.g.
Malawi, where such funds represented
69% of total health expenditure.

In the DHS service provision as-
sessments that provided our data, 8606
(97%) of the 8881 facilities sampled were
considered to have been successfully
surveyed. Of these, 163 (2%) were out-
reach facilities assessed with a shortened
questionnaire; our analysis was confined
to data from the 8443 facilities that each
completed the full survey question-
naire (Table 2). At national level, the
mean service readiness index for health
centres/clinics ranged from 41% in Ban-
gladesh and Uganda to 68% in Namibia,
whereas the corresponding values for
hospitals ranged from 69% in Senegal to
82% in both Namibia and the United Re-
public of Tanzania (Table 2). The index
varied much more within countries than
between countries. The within-country
differences were the cause of 71% and
91% of the variation seen in the values
for health centres/clinics and hospitals,
respectively. Overall, although they still
fell short of complete readiness for basic
services, hospitals demonstrated higher
service readiness than health centres/
clinics (mean service readiness index:
77% versus 52%).

Of the 8443 facilities included in
our analysis, 636 (8%) were hospitals.
Compared with the health centres/
clinics, hospitals were more likely to be
privately managed (53% versus 30%), to
be in urban areas (73% versus 26%) and
to receive financial support from donor
organizations (37% versus 20%) and
user fees (84% versus 58%) (Table 3).
Over 75% (2052 of 2673) of the private
facilities charged user fees — in compari-
son with about half (2957 of 5699) of the
public facilities.

The number of facilities with com-
plete readiness in any one of the five
domains investigated was low (Table 3).
About a third (191/636) of the hospitals,
but only 2% (148/7807) of the health
centres/clinics appeared to have full
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service readiness in terms of basic ame-
nities. Only 199 (2%) and 151 (2%) of
the facilities we investigated had all of
the diagnostics and essential medica-

tions that could be assessed in our cal-
culations of the service readiness index,
respectively. Although service readiness
appeared generally better in the hospi-

Hannah H Leslie et al.

tals than in the smaller facilities, most
of the hospitals still appeared inadequate
in terms of basic amenities, diagnostic
capacity and essential medications. Of

Table 2. Characteristics of 10 countries in study sample, 2007-2015

Country Yearof  No. of facilities surveyed GDP  THEper OOPE ERFH (% Life Area Mean SRI (%)"
SPA All HC/C  Hospitals per capita  (%of of THE) expectancy  (km?)P HUC  Hospitals
capita  (US$)*  THE) at birth
(Us$) (years)®
Bangladeshd 2014 1548 1381 167 1087 31 6/ 12 71.2 130000 41 74
Haiti® 2013 905 784 121 810 65 32 31 624 28000 52 73
Kenya' 2010 695 443 252 992 39 50 35 58.7 569000 55 78
Malawie 2013 977¢ 861 116 341 26 11 69 615 94000 55 80
Namibia® 2009  411¢ 366 45 4124 332 9 12 614 823000 68 82
Nepal’ 2015 963 716 247 744 40 48 13 70.0 143000 44 76
Rwanda? 2007 538 496 42 398 34 25 52 579 25000 59 79
Senegal™ 2012-2014  727¢ 657 70 1051 47 39 27 66.4 193000 60 69
Uganda’ 2007 491 372 119 410 48 42 22 53.7 201000 41 76
United 2015 1188 932 256 865 52 23 36 65.5 886000 48 82
Republic of
Tanzaniaf
Full sample 8443 7008 1435 52 77

ERFH: external resources for health; GDP: gross domestic product; HC/C: health centres/clinics; OOPE: out-of-pocket expenditure; SPA: service provision assessment;

THE: total health expenditure; USS: United States dollars.

2 For closest year available to year of service provision assessment.

® To the closest 1000 km?.

¢ The corresponding intraclass correlation coefficients were 0.29 for health centres/clinics and 0.09 for hospitals. The mean service-readiness-index values recorded for
all facilities, health centres/clinics and hospitals were 54% (standard deviation, SD:17), 77% (SD:12) and 52% (SD:16), respectively.

9 Data came from sample considered representative of the country’s health system, excluding small private facilities.

¢ Sample is a census of health facilities

" Data came from sample considered representative of the country’s health system.

9 Data came from a census of public facilities and of private facilities with at least 5 staff plus a sample of small private facilities

" Sample collected over 2 waves representing the first 2 years of a continuous 5-year assessment

Data sources: World Bank Global Development indicators,” World Health Organization Global Health Observatory” and authors'analysis of data from service provision

assessments.

Table 3. Characteristics and service readiness of health facilities in study sample, 10 countries, 2007-2015

Characteristic No. (%)* No. of facilities
All facilities Health centres/dlinics Hospitals i rele'vant b
(n=28443) (n=7807) (n=636) SELAR

Hospital as facility type 636 (8) 0(0) 636 (100) 8443
Private sector 2676 (32) 2335 (30) 340 (53) 8443
Urban® 1238 (29) 1017 (26) 221 (73) 5345
Facility income includes donor support© 1714 (21) 1483 (20) 232 (37) 8223
Facility income includes user fees for services 4972 (60) 4440 (58) 532 (84) 8372
Facility attained 100% service readiness index:

For basic amenities 339 (4) 148 (2) 191 (30) 8443

For basic basic equipment 2269 (27) 1986 (25) 283 (44) 8443

For basic infection prevention 1012 (12) 836 (12) 176 (28) 8443

For basic diagnostic capacity 199 (2) 111 (1) 88 (14) 8443

For basic essential medications 151 (2) 51(1) 100 (16) 8443

For overall service readiness 1(0) 0(0) 1(0) 8443

¢ The percentages shown are based on the sample-weighted numbers of facilities for which the relevant data were available and not, always, on the numbers

surveyed.

b The identification of a facility as urban or rural only occurred in the service provision assessments for five of the study countries: Bangladesh, Haiti, Malawi, Senegal
and the United Republic of Tanzania

¢ In the assessments in nine of the study countries, donor support was defined as support from secular or faith-based organizations or other unspecified donors. In
the assessment in Nepal, however, it was defined as support from sources other than government ministries, user fees and training colleges.
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Fig. 1. Differences between the service readiness indexes of private and public health

facilities, ten countries, 2007-2015
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Notes: Private health centres and clinics were not sampled in the Bangladesh service provision
assessment. The boxplots reflect the range of the service readiness index in the observed data. In each
boxplot, the horizontal line represents the median service readiness in public or private facilities, the
box indicates the first and third quartiles, the whiskers extend to the observed value closest to 1.5 times
the interquartile range below the 25" percentile or above the 75" percentile, and the points represent

observed values outside the interval.

the 8443 facilities sampled, just one
had a perfect overall service readiness
index of 100%. The assessed items that
were most likely to be unavailable,
even in the higher-performing facili-
ties, were medications and diagnostics

for noncommunicable diseases - e.g.
haemoglobin tests, inhalers and statins.

Fig. 1 depicts the medians and
interquartile ranges for the values of
the service readiness index recorded in
public and/or private facilities in each
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of the 10 study countries and in the full
sample. Compared with the median
values for the public health centres/
clinics, those for private health centres/
clinics were significantly lower in Na-
mibia, similar in Rwanda and Senegal
and significantly higher in Haiti, Kenya,
Malawi, Nepal, Uganda and the United
Republic of Tanzania; Bangladesh was
excluded from this comparison because
small private clinics were not surveyed
in that country’s DHS service provision
assessment. Compared with the median
values for the public hospitals, those
for private hospitals were significantly
higher in Haiti, Kenya, Malawi, Uganda
and the United Republic of Tanzania
but significantly lower in Senegal. Fig. 2
illustrates — for the five countries for
which the relevant information was
available - the differences in the service
readiness index between urban and rural
facilities. Urban health centres scored
significantly higher than rural health
centres in Bangladesh, Haiti, Malawi
and the United Republic of Tanzania
but not in Senegal. Urban hospitals
had a similar service readiness index to
rural hospitals in Haiti, Malawi and the
United Republic of Tanzania, but had
a significantly lower index than rural
hospitals in Bangladesh and Senegal.
In the analysis of financial, pay-
ment and organizational factors asso-
ciated with the service readiness index
across the nine study countries that
were low- or lower-middle-income, the
charging of user fees, hospital as facil-
ity type, the percentage of total health
expenditure represented by external
contributions and private management
each explained at least 10% of the vari-
ance seen in separate models adjusted
only for survey year (Table 4). The
fully adjusted model explained 34% of
the total variance seen in the service
readiness index. In the same model,
hospitals had a significantly higher
service readiness index than health cen-
tres/clinics (linear increase: 21.5%; 95%
CI: 16.9 to 26.2). If other factors were
held constant, each 10% increase in the
percentage of total health expenditure
represented by external contributions
was associated with a difference of 0.7
of a percentage point in the service
readiness index (95% CI: —0.3 to 1.7).
In hospitals the association of facility
funding sources - i.e. user fees and
donor support - with the index dif-
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Fig. 2. Differences hetween the service readiness indexes of rural and urban health

facilities, five countries, 2012-2015
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Notes: These box-and-whisker plots summarize the data for just five study countries. Only the service
provision assessments for these countries included records of the urban or rural location of each
surveyed facility. The boxplots reflect the range of the service readiness index in the observed data. In
each boxplot, the horizontal line represents the median service readiness in rural or urban facilities, the
box indicates the first and third quartiles, the whiskers extend the observed value closest to 1.5 times
the interquartile range below the 25™ percentile or above the 75" percentile, and the points represent

observed values outside the interval.

fered significantly from that calculated
for health centres/clinics. In the model
with interaction terms for these factors,
the estimated service readiness index
was 53% for health centres/clinics with
user fees and 46% for health centres/
clinics without such fees. The corre-
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sponding values for hospitals were 73%
and 72%, respectively. Donor funding
was associated with estimated linear
increases in the service readiness index
of 3.0 percentage points in health cen-
tres/clinics and 4.4 percentage points
in hospitals.
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Discussion

The aim of our study was to improve our
understanding of the extent to which
service readiness of health facilities var-
ies within and across low- and middle-
income countries. This work updates
and expands upon the prior comparative
assessment of service readiness'‘and
highlights opportunities for improving
health infrastructure at the start of the
era of the SDGs. Our cross-country
comparison of structural readiness
in over 8000 health facilities revealed
substantial and pervasive gaps in the
basic capacity to provide health-care
services. In general, health centres/
clinics achieved barely over half - and
hospitals just over three quarters - of
the maximum possible score for service
readiness. Although the service readi-
ness index defines the resources that
WHO hopes to see in any facility pro-
viding health-care services, only one as-
sessed facility had all of those resources.
In all of the study countries, gaps were
particularly notable in single-use items
such as medications and diagnostics.
Small, multi-use items, such as basic
equipment, were more prevalent. These
patterns are similar to those seen in
a previous, but smaller cross-country
comparison of service readiness."
While mean readiness differed
among the countries in the study, the
variation between facilities in the same
country was much larger. Although all
of the study countries appeared to be
able to equip some facilities well, all of
them were also failing to ensure consis-
tent readiness throughout their health
systems. Public health centres/clinics
and rural health centres/clinics were
particularly low-performing in many
countries - but not all. Previous research
in individual countries has suggested
that, compared with the private sector,
the public sector provides care of higher
quality in some countries and care of
lower quality elsewhere.”~" Our analy-
ses, using a standard measure and data
that are nationally representative, not
only led to a similar observation but also
indicate that, within any given country,
the trend for the public sector to appear
better —or worse - than the private can
depend on facility type. In identifying
the delivery of adequate care in rural ar-
eas as being a major challenge - because
of major deficiencies in equipment and
supplies — our findings support the re-
sults of earlier, single-country studies.’"*
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Hannah H Leslie et al.

Research
Service readiness of health facilities

Table 4. Association of health system and facility characteristics with the facility service readiness index, nine countries, 2007-2015

Characteristic Separate models adjusted for survey year only® Adjusted model®
Estimated difference in SRI P R Estimated P
(95% C1) difference in SRI
(95% CI)
Facility
Hospital as facility type 258( 941t0322) <001 0.17 5(1691026.2) <0.01
Charges user fees 6(5.6t019.7) <001 0.15 .7 (=0.3t0 13.7) 0.06
Receives donor funding 5(49t014.2) <001 0.07 2(13t05.1) <0.01
Privately managed 1(29t019.3) 0.01 0.11 2(-141t011.8) 0.11
National or survey
THE per capita® —0.1(=18101.7) 0.94 0.01 NI N/A
9% of THE represented by external support for health
system?® 9(03t01.5) 0.01 0.1 0.7 (-03t0 1.7) 0.13
9% of THE represented by out-of-pocket expenses® —0.7 (=1.2t0 —0.1) 0.04 0.05 03(-06t01.2) 0.46
Land area of country® 1(=051t00.2) 0.29 0.02 NI N/A
Survey year —0.5(=26101.7) 0.64 0.01 0.1(=12t014) 0.87

Cl: confidence interval; N/A: not applicable; NI: not included; SRI: service readiness index; THE: total health expenditure.
2 The models were based on data from service provision assessments in 7851 health facilities. All of the models were weighted using sampling weights scaled so that
each study country contributed equally. The adjusted model, which contained covariates found to give P-values below 0.2 in the separate models, gave an R? value

of 0.34.

® The estimated difference represented a 10% increase in this characteristic.

Compared with health centres/clin-
ics, we found that hospitals appeared
to have much better service readiness,
especially in terms of basic amenities
such as water and electricity supplies.
This finding and the similar deficits
identified in a study of maternal care in
facilities without surgical capacity™ raise
concerns about the general readiness of
primary care facilities. Primary care is
an important source of essential health
care - including for underserved popu-
lations. Such care could be a powerful
platform for responding to a range of
health challenges in lower-income coun-
tries”** — but only if we give increased
attention to the infrastructure and sup-
plies at the health centres and clinics
that serve as the first line of care for
populations, particularly in rural areas.

Our analysis of some potential de-
terminants of service readiness yielded
unexpected results. While external sup-
port for the health system was positively
associated with the mean values of the
service readiness index, none of the
elements of national financing tested
in our analysis demonstrated a strong
relationship with health-facility readi-
ness. Variation within the nine countries
included in this particular analysis may
have overwhelmed any underlying
causal relationships. Such variation in
health-system capacity may explain
why countries with similar incomes and
epidemiological burdens have achieved

very different health outcomes.”**"** The
associations we observed between facil-
ity payment factors and service readi-
ness reinforce the idea that, in any given
country, health-system performance
may be more greatly improved by reduc-
ing the variability between facilities than
by simply increasing health funding at
the national level. Research on within-
country changes in health-system inputs
and on the resulting capacity is needed.
The results of our analyses indicate spe-
cific areas for follow-up research, such
as the relatively strong performance of
public health facilities - compared with
private ones — in Namibia and Senegal.

This research has several limita-
tions. For example, depending on the
country, no information on one to 13
items, of the 50 used in the formal
assessment of the service readiness
index, was available. The older DHS
service provision assessments we con-
sidered did not assess medications for
noncommunicable diseases. Lack of
information on some items made it
more difficult to gauge the full service
readiness in some countries. However,
our calculations of the service readiness
index excluded these items and also
controlled for survey year - to account
for the temporal differences in the types
of data recorded in the DHS service
provision assessments. Although the
assessment in Bangladesh excluded
small private facilities, all of the other

Bull World Health Organ 201 7;95:738—748' doi: http://dx.doi.org/10.2471/BLT.17.191916

assessments were based on nationally
representative samples or were com-
plete — or nearly complete — censuses
of all health facilities. To maximize
sample size and comparability, we se-
lected all the countries in which DHS
service provision assessments had been
conducted in the decade preceding our
analyses. The inclusion of additional
countries could provide greater capac-
ity to test the contribution of national
factors to facility readiness.

The main aims of the present
study were to describe service readi-
ness, to compare it across key strata
within countries and to assess poten-
tial determinants across countries.
While our findings are not generaliz-
able to all low- and middle-income
countries - particularly those in
regions not covered in the sample,
such as Latin America and East Asia
- they cover seven of 31 low-income
countries in the world. Taken together
with prior research on service readi-
ness'* and process quality>* in other
lower-income countries, the results
highlight the depth and breadth of the
quality deficits in health care that must
be addressed on the road to universal
health coverage. Efforts to ensure ac-
cess to health care will fail to improve
population outcomes if health facili-
ties lack the basic capacity to provide
care. Although the service readiness
index may be used to assess the qual-
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ity of infrastructure and equipment, it
cannot indicate the provision of com-
petent care. The provision of such care
is likely to be even rarer than good ser-
vice readiness.”*>** The health systems
in all 10 of our study countries experi-
ence shortages in basic resources for
essential services. For these countries,
efforts at quality improvement must
be national in scope and, in most
cases, designed with a specific focus
on addressing the inequities for those
accessing rural and/or public health

centres/clinics. Countries may benefit
from identifying the best-performing
facilities as case studies for better
practices and from working to stan-
dardize support for service readiness
nationwide. More broadly, reducing
variability and improving efficiency in
the translation of health-system inputs
to facility readiness — and, ultimately,
the translation of readiness to the
quality of care delivered - are critical
steps in the pathway to health care that
is both available and effective. W
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Résumé

Disponibilité des services dans les établissements de santé du Bangladesh, d’Haiti, du Kenya, du Malawi, de Namibie, du
Népal, d'Ouganda, de République-Unie de Tanzanie, du Rwanda et du Sénégal

Objectif Evaluer la disponibilité des services dans les établissements de
santé du Bangladesh, d'Haiti, du Kenya, du Malawi, de Namibie, du Népal,
d'Ouganda, de République-Unie de Tanzanie, du Rwanda et du Sénégal.
Méthodes En nous appuyant sur les données existantes tirées de
[évaluation de la prestation des services dans les systemes de santé
des 10 pays étudiés, nous avons calculé un indice de disponibilité des
services pour chacun des 8443 établissements de santé. Cet indice
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correspond a la disponibilité en pourcentage de 50 éléments que
I'Organisation mondiale de la Santé estime essentiels pour assurer les
soins de santé. Dans le cadre de notre analyse, nous avons utilisé entre
37 et 49 éléments de la liste. Nous avons eu recours a une régression
linéaire pour évaluer le pouvoir explicatif indépendant de quatre
caractéristiques nationales et quatre caractéristiques au niveau des
établissements concernant la disponibilité des services établie.
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Résultats Les valeurs moyennes de I'indice de disponibilité des
services étaient de 77% pour les 636 hopitaux et de 52% pour les
7807 centres de santé/dispensaires. L'analyse a révélé des insuffisances
particulierement courantes en matiere de médicaments et de
capacités de diagnostic. Lindice de disponibilité variait davantage
entre les hopitaux et les centres de santé/dispensaires d'un méme
pays quentre différents pays. Une faible corrélation a été constatée
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entre les facteurs nationaux liés au financement de la santé et l'indice
de disponibilité.

Conclusion La plupart des établissements de santé des pays étudiés
nétaient pas dotés d'équipements suffisants pour prodiguer les soins
cliniques de base. Il est nécessaire de préter davantage attention aux
inégalités au sein des pays pour qu'ils renforcent les capacités de leur
systeme de santé en vue d'assurer une couverture universelle.

Pesiome

CreneHb rOTOBHOCTM MeAULMHCKUX yupexaeHuii K okasaHuio yanyr B banrnapew, lantu, Kennu, Manasu,
Hamunbuu, Henane, O6bepguHeHHol Pecny6nuke TaH3aHus, PyaHge, CeHerane n YraHge

Llenb OueHnTb CTeneHb roTOBHOCTU MEAVLIMHCKMUX YUPEXAEHN K
OKazaHwio ycnyr 8 baHrnagely, fanTi, Kenmm, Manasu, Hamnoum, Henane,
ObbennHeHHo Pecnybnvike TaH3anwa, PyaHae, CeHerane n YraHge.
MeToabl Vicnonb3ya nmelowmneca gaHHble, NoayyeHHble 13
OLleHOK NpefoCTaBneHna MeauUUHCKOro obCnyXnBaHnA
cucTemMamy 3apaBooxpaHeHuda B 10 nccnegyemblx CTpaHax,
aBTOPbI paccymTany MHAEKC rOTOBHOCTM K OKasaHWio ycnyr ana
Kaxaoro 13 8443 MeAnUNHCKUX YyUYpexaeHnn. STOT UHAEKC
npencTaBnaeT coboM MPOLEHTHbIN NOKa3aTesnb Hanuumnsa 50 NyHKTOB,
KOoTOpble BcemmpHaa opraHmn3auma 30paBoOXpaHeHnsa cumTaeT
HEeOOXOAVIMbIMM A1 OKA3aHMA MeJULIMHCKOM NoMoLwu. [1ns aHanv3a
aBTOPbl MCMOBb30BaNM OT 37 A0 49 NMyHKTOB M3 3TOrO Cru1cKa.
ABTOPbI ICNONBb30BANV NIMHENHYIO PErPECCUIO ANA OLEHKM CTENEHN
BVIAHMA HE3aBUCUMbIX MOKasaTener — YeTblpex XapakTepucTuk
Ha HaUVOHANbHOM YPOBHE 1 YETHIPEX XapaKTEPUCTUK Ha YPOBHE
MEAVLIMHCKOTO yUYpeXx4eHWA — Ha 3aABIEHHYIO CTeneHb rOTOBHOCTM
K OKa3aHwto yCnyr.

Pesynbratbl CpefiHvie 3HaUeHVA MHAEKCa FOTOBHOCTY K OKa3aHWIo
YCIyr cocTaBmnm 77% ana 636 6onsH1L 1 52% ana 7807 MeanUMHCKIIX
LIeHTPOB ¥ KNMHMK. OCOBEHHO Obin pacnpoCcTpaHeH HeJOCTaToOK
Me[MKaMeHTOB M AMarHOCTMYeCKoro noteHumnana. MHpekc
rOoTOBHOCTM 6onblie BapbMpoBanca mexay 6onbHuLaMu u
MEAVLMHCKAMY LieHTPpamW/KNMHUKaMK BHYTPW OHOM CTPaHbI, Yem
MeX Ay pasHbIMM CTpaHamu. Habnopanacs cnabas Koppenauya Mexay
HaUWOHaNbHbIMKU GakTOpaMK, CBA3AHHBIMIN C GUHAHCMPOBaHMEM
30PaBOOXPAHEHVIA, N UHOEKCOM FOTOBHOCTU.

BbiBOA BOMBLIMHCTBO MEANLMHCKAX YUPEXKAEHW B UCCenyeMblX
CTpaHax bbinv HeloCTaTOYHO NOArOTOBMEHbI AMA OKa3aHWs 6a30BOM
KNMHMYeCKOW nomoLm. Ecnm cTpaHbl OyayT HapallyBeaTh MoTeHuUvan
CUCTEMbI 3PAaBOOXPaHEHMS B Lienax obecneyeHns sceobllero
OXBaTa, UM CneyeT OoMblue BHYMAHWUA YAeNATb HepaBeHCTBY BHY TOU
CTpaHbi.

Resumen

Disponibilidad del servicio de los centros sanitarios en Bangladesh, Haiti, Kenya, Malawi, Namibia, Nepal, la Repiiblica Unida

de Tanzania, Rwanda, Senegal y Uganda

Objetivo Evaluar la disponibilidad del servicio de los centros sanitarios
en Bangladesh, Haitf, Kenya, Malawi, Namibia, Nepal, la Republica Unida
de Tanzanfa, Rwanda, Senegal y Uganda.

Métodos Usando los datos existentes de las evaluaciones sobre
prestacion de servicios de sistemas sanitarios de los 10 paises de estudio,
se ha calculado un indice de disponibilidad del servicio para cada uno
de los 8443 centros sanitarios. El indice representa el porcentaje de
disponibilidad de 50 elementos que la Organizacién Mundial de la
Salud considera esenciales para proporcionar atencién sanitaria. Para
el andlisis, se han utilizado entre 37 y 49 de los elementos de la lista.
Se ha utilizado la regresién lineal para evaluar el poder independiente
descriptivo de cuatro caracteristicas nacionales y cuatro a nivel del centro
sobre la disponibilidad del servicio registrado.

Resultados Los valores medios del indice de la disponibilidad del
servicio fueron del 77% para los 636 hospitales y del 52% para los 7807
centros de salud/clinicas. Las deficiencias en los medicamentos y la
capacidad de diagndstico fueron particularmente comunes. El indice
de disponibilidad varié més entre hospitales y centros de salud/clinicas
en el mismo pais que entre pafses. Existe una correlacion débil entre los
factores nacionales relacionados con la financiacién sanitaria y el indice
de disponibilidad.

Conclusiéon La mayoria de los centros sanitarios en nuestros paises
de estudio fueron equipados de forma insuficiente para proporcionar
atencion sanitaria bdsica. Si los paises van a reforzar la capacidad del
sistema sanitario hasta conseguir la cobertura universal, se necesita
poner mas atencion a las desigualdades dentro del pas.
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